The behaviour of nuclei and spindle-pole bodies in Peziza quelepidotia Korf & O'Donnell, a homothallic Discomycete, was investigated by light microscopy from ontogeny of the crozier up to ascosporogenesis. All nuclear divisions appeared to be intranuclear. Plaque-shaped spindle-pole bodies were discernible during the synchronous mitotic division in the crozier, the reductional division in the ascus and the mitotic division preceding sporogenesis. The intranuclear reductional division was of the 'Neurospora type' with no time interval between karyogamy and the onset of meiosis. This type of meiosis is further characterized by the presence of highly contracted homologues at synapsis and the absence of leptotene. A comparison of the behaviour of spindle-pole bodies in this species with other members of the Euascomycetidae is presented.
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The stain employed was propionic iron haematoxylin (Lu, 1967; . A small piece of hymenium was placed on a glass slide in a drop of their solution 'B' and covered with another glass slide. The asci were spread out by pounding the top glass slide and then the slides were separated. A drop of solution 'A' was added to solution 'B' and the asci were further squashed under a coverslip. The slides were briefly heated over an alcohol lamp and then ringed with dental sticky wax.
All slides were examined and photographed with phase-contrast illumination on a Zeiss Photomicroscope I1 fitted with a Planapo I OO/I -3 objective and an achromatic-aplanatic phase condenser (numerical aperture = 1-4). Photographs were taken with a built-in 35 mm camera on Kodak Panatomic-X film exposed at ASA 25 and developed in either Kodak D-76 ( I : I ) or Microdol-X ( I : 3). All prints were made on Kodak Kodabromide F-5 paper.
R E S U L T S
Ontogeny of a typical Dangeardian crozier ( Fig. I) was initiated by the migration of two nuclei into a terminal ascogenous hypha. These nuclei underwent a synchronous mitotic division (Figs. 2 to 5), at which time plaque-like spindle-pole bodies (SPBs; Aist & Williams, 1972) were discernible. During this division, there was a marked decrease in the nucleolar size. The binucleate ascus mother cell was then delimited by septation (Fig. 6) . As this penultimate cell elongated (Figs. 7 to 9) there was a concomitant proliferation of the ultimate cell. The antipenultimate cell nucleus then migrated into the ultimate cell where these nuclei underwent a synchronous mitotic division (Fig. I 0) .
Karyogamy took place shortly after the binucleate ascus mother cell (penultimate) began to extend (Figs. 10 to 12) . At karyogamy the nucleoli were always situated at opposite ends of the respective nuclei (Fig. 11) . In the late zygotene to early pachytene nucleus (Fig. 13) the nucleoli had fused, forming a large crescent-shaped nucleolus. Relational coiling of some homologues was discernible at full pachytene (Fig. 14) . At early diplotene, the chromosomes became more extended and the homologous chromosomes began to separate (Fig.   15 ). Two lightly staining amorphous bodies were discernible on the nuclear membrane at this stage and may have represented replicated SPBs or nuclear blebs. As the homologues continued to separate, the meiotic nucleus entered the diffuse diplotene stage (Fig. 16) . There was no apparent decrease in the size of the nucleolus at this stage. Inability to find diakinesis suggests that this stage was relatively short in this fungus. At metaphase I, the bivalents lined up forming a distinct equatorial plate (Fig. 17) . The presence of a distinct meiotic metaphase plate is an uncommon feature in the fungi (Olive, 1965) . The intranuclear 
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Unlabelled arrows are used to locate the spindle-pole bodies. Lengths of scale bars are approximate. 
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Unlabelled arrows are used to locate the spindle-pole bodies. Lengths of scale bars are approximate. spindle at metaphase I was typically found to be parallel to the long axis of the ascus but occasionally a perpendicular arrangement was seen (Fig. I 8) . In favourable squashes of metaphase I (Fig. 19) and anaphase I asci, there appeared to be 14 to 15 bivalents and 28 to 30 chromosomes, respectively. This haploid chromosome number is high for the genus Peziza (Olive, I 962) . Chromosome separation was asynchronous at anaphase I and the spindle fibres persisted until late anaphase. At late anaphase, the nuclear membrane appeared to break down and a semi-persistent nucleolus (Pickett-Heaps, I 970) was eliminated. Spindle-pole bodies were not discernible at anaphase I. At telophase I, the spindle was no longer visible and the chromosomes were arranged in two groups (Fig. 21) . A rod-shaped SPB was discernible on each interphase I nucleus (Fig. 22) . Replication of these plaques took place before prometaphase I1 (Fig. 23) . The plaques then separated (Fig.  24) and migrated to the metaphase I1 poles (Fig. 25) . Metaphase I1 spindles were typically parallel to the long axis of the ascus; however, one (Fig. 26) or both spindles were sometimes perpendicular. Asynchronous separation of the chromosomes was common at anaphase I to 111. Asynchronous anaphase movements of adjacent nuclei within an ascus are also common. The nuclei at telophase I1 (Fig. 27) were typically well spaced and linear in the ascus. The SPB on each interphase I1 nucleus (Fig. 28) replicated (Fig. 29) and then the daughters moved to the poles (Fig. 30) . Although the intranuclear spindles at metaphase I11 were characteristically perpendicular to the long axis of the ascus, they were sometimes found oriented in any direction. Spindle-pole bodies, which were not discernible at anaphase 111 (Fig. 31) , were clearly visible on telophase I11 nuclei (Fig. 32) . At interphase 111, the beaked nuclear stage (Fig. 33) , a SPB was situated on each nucleus and appeared to be contiguous with the nuclear membrane. The SPB of each interphase I11 nucleus appeared to be situated near the ascus wall. The nucleolus in each interphase I11 nucleus was located distal to the SPBs. The crescent-shaped SPB of each nucleus appeared to be contiguous with one end of the developing ascospore wall (Figs. 34, 36, 37) . As the spore matured, the SPB was retracted from the spore wall (Figs. 35 to 36 ) and appeared as two dark-staining bodies on the nuclear membrane of each spore nucleus (Fig. 36) . The SPBs were not discernible from before secondary wall deposition (Fig. 38) through to spore maturation. The mature ascus (Fig. 39) normally contained eight uninucleate, haploid spores with a number of globules situated on either side of each ascospore nucleus. On rare occasions, binucleate (Figs. 40, 41) and trinucleate (Fig. 42) ascospores were observed. Asci with polymorphic, aberrant ascospores (Fig. 43) were also sometimes observed. 
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In Peziza quelepidotia, SPBs were discernible during all nuclear divisions. Very small SPBs (approx. 0.6 pm) were found at the poles of the synchronous mitosis in the crozier. Similar findings were reported for Pyronema domesticum (Hung & Wells, 1971) where the spindle was composed of ' at least 10 microtubules'. Spindle-pole bodies were not discernible at telophase in the crozier up to pachytene. At diplotene, two amorphous bodies (I to 2 pm in length) were contiguous with the nuclear membrane and may have been progenitors of the plaque-like SPB. Alternatively, they may have been nuclear blebs (see Fig. 13 in Beckett & Crawford, 1970) since Wells (1970) reports that the SPB is not discernible with the light microscope in Ascobolus stercorarius at prophase. In Xylosphaera polymorpha (Schrantz, 1970; Beckett & Crawford, 1970) , the SPB appears in the electron microscope as an electron-dense body near the fusion nucleus. Beckett & Crawford (1970) indicate that this body 'divides' at diplotene and migrates to the poles where it forms plaque-like SPBs.
Ultrastructural evidence will be needed in order to determine whether this is so in P.
quelepidutia. As in the Ascomycetes, replication of the SPBs takes place in the Basidiomycete Coprinus lagopus at the diffuse diplotene stage. The replicated SPBs in Coprinus do not separate until diakinesis (Raju & Lu, 1973) .
At metaphase I, the plaque-like SPBs were approximately 0.9 pm long in Peziza quelepidotja and were found on each side of a distinct metaphase plate. Lu (1967) interprets the perpendicular orientation of the SPB at metaphase I as a possible transitory stage. There is some credence to this interpretation in P. quelepidotia since spindles perpendicular to the long axes of the ascus in anaphase and telophase I nuclei have never been observed. The intranuclear position of the meiotic apparatus is only discernible in overstained asci. Inability to discern SPBs at anaphase I may have been due to chemical changes within the plaque (i.e. depolymerization) or more probably competition with the chromatin and the nucleolus for the stain. In a closely related species (Ascobolus stercorarius), the ultrastructural integrity of the plaques at anaphase I has been demonstrated (Zickler, 1970) . Replication of the plaque-like SPBs took place at prophase I1 and 111 in P. quelepidotja. Similar findings have been reported for Gelasinospora (Lu, 1967) and Ascobolus (Wells, 1970) .
An apparent increase in the plaque size was discernible in Peziza from metaphase I (approx. 0.9 pm) to interphase I (approx. 1.6 pm). In addition, the plaques were seen to increase in size at metaphase 111 (approx. 1.8 pm) and interphase I11 (approx. 2.8 pm). The SPBs almost tripled in size from metaphase I to interphase I11 which suggests 'the synthesis of some SPB material' (Raju & Lu, 1973) . The squash technique presents one problem in that measurements are only approximate because of the enlargement of the SPBs, nucleoli and chromosomes during flattening.
The Ascobolus-type plaque (sensu Zickler, 1970) at interphase I11 in Peziza quelepidutia appeared to be contiguous with the plasma membrane of each spore initial. An ultrastructural analysis of spore delimitation in Xylosphaera polymorpha (Beckett & Crawford, 1970) reveals that the astral-ray complex, and not the plaque, was contiguous with the ascus vesicle. Although astral rays have never been observed in the light microscope at any state of division in P. quelepidotia, it is very probable that they were present during spore delimitation. The fate of the SPB-astral-ray complex in the Euascomycetidae after spore delimitation seems to be variable. In P. quelepidotia and Sordariacfimicola (Doguet, 1960 ) the plaques appear to be retracted from the plasma membrane of the ascospores and are later discernible on the nuclear membrane of the spores. However, this observation of the behaviour of the Stosch, 1969) . There is circumstantial evidence that the SPBs provide the cell with discrete loci that control the distribution of microtubules (PickettHeaps, 1969; Tilney, 1971) . It is also possible that the SPBs are reservoirs of microtubule proteins that are eventually organized into microtubules by some other structure (Aist & Williams, 1972). In addition, there is evidence to suggest that the SPBs may play an active role in nuclear migrations in fungi (Girbardt, 1968 ; Aist & Williams, I972), possibly in positioning the nuclei before sporogenesis. However, further ultrastructural and complementary cytochemical studies need to be conducted on taxonomically diverse protists before functions can be attached to the multifarious SPBs and homologies be drawn.
